s Abstract Background The purposes of the present study were: 1) to assess the prevalence of depressive symptoms in mothers of young children in two Latin American countries (Costa Rica and Chile), and 2) to identify and compare socio-demographic correlates of depressive symptoms among those women. Methods Information on maternal depression and socio-demographic factors was available for three samples of women (total n = 1256). The samples were drawn from periurban communities that were relatively homogeneous with respect to lower-middle-class status and ethnic origin. Point prevalence of depressive symptomatology was assessed using the Center for Epidemiological Studies -Depression scale in all three samples. Lifetime prevalence of major depressive episodes was assessed in two Costa Rican samples by the Diagnostic Interview Schedule. Finally, episodes of dysphoric mood following childbirth were assessed by interview in the Costa Rican samples. Results Although the three samples differed on nearly all socio-demographic measures, rates of depression were comparable -35 % to 50 % of the mothers had experienced at least one episode of major depression or were experiencing severe dysphoric mood at the time of the evaluation. In addition, one-third of the Costa Rican mothers had experienced dysphoric mood following delivery of a child. Conclusions The present study indicates that the high prevalence of depression in the mothers of young children is present in developing as well as industrialized countries and represents a major public health hazard. Future cross-cultural studies of maternal depression will require methodologies that are sensitive both to contextual factors in which depressive affect is expressed and individual histories that follow the course and etiology of depressive disorders as a chronic, recurrent illness in women during the childbearing and childrearing years.
Introduction
Major depression has been identified as the fourthranked cause of disability and premature death worldwide (Murray et al. 1996) . Starting in adolescence and continuing through the life-span, women have prevalence rates of depressive illness nearly twice those of men (Nolen-Hoeksma 1990; Paykel 1991) .A recent community-based study (Kessler et al. 1994 ) reported that 12.9 % of women experienced an episode of major depression during the 12-month period prior to evaluation, and 21.3 % experienced an episode sometime during their life, while the rates for men were 7.7 % and 12.7 %, respectively. Mothers of young children constitute a group at particularly high risk for depressive symptoms (Kahn et al. 1999 ; Heneghan et al. 1998 ). Utilizing various measures of depression, studies in the United States and the United Kingdom have reported prevalence rates of 12 %-50 % among women with young children. Maternal depression is of increasing concern for health care professionals (Zuckerman and Beardslee 1987) , not only as a health problem for women but also as a developmental risk factor for their children (Tronick and Gianino Jr. 1986; Tronick 1989) .
With the exception of research on postpartum depression, the existing studies of depression in mothers of young children have focused almost exclusively on English-speaking, industrialized countries. It is important that the prevalence and correlates of depressive symptoms in mothers of young children be investigated in different populations and cultures to determine if this problem is specific to particular cultural contexts. The purposes of the present study were: 1) to assess the point prevalence of current depressive symptomatology, lifetime prevalence of major depressive episodes, and the prevalence of dysphoria in the postpartum period in mothers of young children in two Latin American countries,and 2) to identify and compare socio-demographic correlates of depression at these time points among these women.
Subjects and methods s Subjects
The subjects were drawn from three samples of Central and South American mothers whose infants participated in separate community-based studies on iron deficiency anemia and infant behavior. The first two samples of mothers are from Costa Rica and the third is from Chile. Both countries are democracies with highly literate populations and comprehensive health care systems. All three communities are relatively homogeneous with respect to lower-middle-class status. In neither country did the sample include indigenous populations.All mothers and their infants were healthy. The background and demographic characteristics of mothers and their families are presented in Table 1 .
Study designs, methods of recruitment, inclusion and exclusion criteria, sample characteristics, and data collection methods were determined by the infant iron deficiency studies. They are summarized here and described more fully in the articles referenced below.
Sample 1
This longitudinal study (Lozoff et al. 1987) was conducted between 1983 and 1985 in the periurban community of Hatillo, located at an elevation of 1100 m near the capital city of San Jose, inhabited by primarily lower-middle-class residents, generally homogeneous in their European decent. Every family with infants 12-23 months of age was contacted in a house-to-house survey for preliminary hematologic screening, which no family refused. Infants were included only if they met criteria for normal delivery, absence of perinatal complications, no hospitalizations in the preceding 6 months for other than acute uncomplicated problems, no iron therapy after 6 months of age, and no known developmental delay or major acute or chronic illness. The final sample was selected on the basis of a more detailed hematologic examination and consisted of 191 infants who varied in iron status from normal to iron deficient to anemic. To aid in the interpretation of the developmental and behavioral results, information on a number of socioeconomic and family demographic factors was obtained. For the 5-year follow-up study (Lozoff et al. 1991) , 163 of the original families were located and agreed to participate. The follow-up hematologic, cognitive, and psychosocial assessments were completed in two 1 1 /2 to 2 h sessions. Evaluations of maternal depression were obtained for 151 mothers at the 5-year follow-up assessment.
Sample 2
This study was conducted between 1986 and 1990 (Lozoff et al. 1996) and the sample drawn from the periurban, lower-middle-class community of Desamparados, located at an elevation of 1185 m near San Jose, Costa Rica. The entrance criteria and family evaluations were the same as in sample 1. This sample differed from the first since only infants with or without iron deficiency anemia were selected in contrast to sample 1 that sampled variation in iron status. Maternal depression was assessed during the infancy evaluation and was available for 80 of the 86 mothers.
Iron deficiency anemia was common in the Costa Rican infants: 27 % of the infants in sample 1 and 37 % in sample 2. Nevertheless, their mothers had good iron status and no cases of maternal iron deficiency anemia were detected.
Sample 3
This study was conducted between 1991 and 1996 in four contiguous urban communities on the southeast outskirts of Santiago, the capital of Chile (Walters et al. 1998 ). These working-class communities had running water, sewage and electricity, were located at an elevation of 600 m and inhabited primarily by lower-middle-class residents, generally homogeneous in ethnic origin. The inclusion criteria were similar to those used in the Costa Rican samples and were applied to infants receiving routine pediatric care at the 4-month visit. Additional entrance criteria specific to successful completion of the study included a stable, literate caregiver who was able to accompany the study child to appointments, no other infants less than 12 months of age in the household, and the infant not attending day care. Since the study design called for a preventative trial of oral iron, a final criterion was the absence of iron deficiency anemia. Of the 2099 infants enrolled in the supplementation trial study, 1657 completed participation at 12 months of age. During the first years of the study, basic socioeconomic data and more detailed psychological information were collected. However, lack of funds in the final 2 years limited collection of this information to only a randomly selected 10 %. Maternal depression was assessed during the infancy evaluation and obtained for 1025 mothers.
Measures of Maternal Depression
The Center for Epidemiologic Studies-Depression (CES-D) scale (Radloff 1977 ) was administered to mothers in all three samples. The Spanish version of the CES-D, like the original English version, is a 20-item scale designed to measure current symptoms of depression in community samples. The CES-D does not result in a diagnosis of depression,although its items represent the major symptoms of the clinical syndrome of depression, including depressed mood, feelings of Values are means and standard deviations (in parentheses) and percentages for categorical variables * Costa Rican mothers were questioned specifically about the presence of grandparents in the home. Chilean mothers were asked about living arrangements and coded allegados to reflect a multigenerational household. In Chile the term allegados is used to describe the arrangement of parent(s) and child(ren) living in the household of a relative (almost always a grandparent) a Sample 1 differs from sample 2 b Sample 1 differs from Chilean sample c Sample 2 differs from Chilean sample All differences are p < 0.05 guilt and loneliness, hopelessness, loss of appetite, sleep disturbance, and psychomotor retardation. Respondents rate the frequency of 20 symptoms over the past week by choosing one of four response categories ranging from 0, "rarely, or none of the time", to 3, "most or all of the time." Total scores, which are calculated by summing responses to the 20 items, can range from 0 to 60 with high scores representing the presence and persistence of symptoms. The items of the CES-D questions were presented by showing the mother a card with the alternative answers. The mother indicated her response which was then recorded by the test administrators. A cut-off of 16 or greater is used to distinguish depressed from non-depressed individuals (Comstock and Helsing 1976; Weissman and Lucke 1995) . In their review of health-related quality of life measures, Naughton and Wiklund (1993) found that the CES-D was one of the few instruments to have undergone reliability and validity testing in ethnic groups within the USA and internationally. The available studies demonstrated high internal consistency (0.83-0.91), acceptable test-retest reliability and good construct validity. One study of Anglo and Mexican patients indicated that CES-D scores did not vary as a function of language or ethnic status (Roberts et al. 1989) . A cut-off of 16 was used in the present study to facilitate comparability to other reports using this convention.
To evaluate a lifetime diagnosis of major depression, the two Costa Rican samples were administered the Spanish version of the depressive disorders section of the Diagnostic Interview Schedule (DIS) (Karno et al. 1983; Robins et al. 1981 ) at the same time as the CES-D. The DIS is a structured interview developed as a research instrument for psychiatric epidemiology. It has been used extensively in crosscultural research and results in the formulation of diagnoses according to DSM-III clinical criteria (Weissman et al. 1995) . Criteria for a lifetime prevalence of depression require that a respondent admits to depressed mood over a 2-week period at some point during her life accompanied by four of the following eight symptoms: weight loss or gain, sleep disturbance, fatigue, psychomotor retardation, loss of interest in usual activities, feelings of worthlessness, problems with concentration, and recurrent thoughts of death. The reliability and validity of the Spanish version of the DIS diagnosis (Burnam et al. 1997 ) is equivalent to the English version.
Following administration of the CES-D and the DIS-Depression section, Costa Rican mothers were interviewed about episodes of depressed mood following childbirth. The interview consisted of ten questions regarding the onset and duration of mood changes following the birth of the study child and children delivered before and after the study child. Episodes of postpartum depression have been accurately recalled by mothers several years following delivery (Cox et al. 1987 ). The interview did not distinguish between the common and brief dysphoric reactions that occur following delivery,"baby blues," and the more serious postpartum mood disorders. If a mother admitted to depression or sadness following delivery, she was coded as having experienced an episode of postpartum dysphoria. Cases of chronic depression that continued before and after the postpartum period (n = 3) and/or depression associated with the death of a newborn (n = 3) were excluded. Responses to depression following childbirth were available for 148 mothers in sample 1 and 78 mothers in sample 2.
The evaluation of depression was limited to mothers' responses to the depression section of the DIS, the CES-D and the interview regarding episodes of depression following childbirth. The interviewer did not obtain more detailed responses regarding the mothers' unique experiences of depression. Mothers were not queried about their individual interpretations of test items to assess personal or cultural associations. The failure to obtain more specific information risks continuing a misconception that clinical depression and dysphoria are entities that exist outside of a specific cultural context (Good and Kleinman, 1985) .
Data Analysis
Statistical analyses followed the general linear model for continuous variables, using t-tests and analysis of variance; post-hoc pairwise comparisons were evaluated by the least significant difference test. Categorical variables were compared using the chi-square test. All analyses were carried out with standard computational packages (SAS 1988 ). An alpha level of 0.05 was defined for tests of statistical significance. However, because the size of the three samples varied substantially, we also planned to consider the magnitude and clinical significance of differences as well as consistency and coherence in the pattern of results. Table 1 indicates that the three samples differed on most of the background measures. As expected, mothers in the first Costa Rican study were older because the depression evaluation occurred during a follow-up when the target child was 5 years old. The two Costa Rican samples differed from the Chilean sample in that mothers in Costa Rica had more children, were more likely to live without a husband/partner, and less likely to live in multi-generational households. Chilean homes were smaller and more crowded. Differences among groups on parental education did not show any consistent pattern. Table 2 There were no differences in the proportion of mothers who reported at least one lifetime episode of depression as assessed by the DIS (chi-square = 0.3, ns). In sample 1, 40 % (61/151) reported having had a depressive episode, with an average age of onset of 27.5 years (range 7-50 years) and a median duration of 16 weeks (range 2 weeks-7 years); 16 % of these mothers reported multiple depressive episodes. In sample 2, 48 % (38/80) reported a depressive episode, with an average age of onset of 24.1 years (range 11-31 years) and a median duration of 8 weeks (range 2 weeks-2 years); 18 % reported multiple depressive episodes. In both Costa Rican samples, mothers who met criteria for depression on the DIS had higher average CES-D scores (sample 1: 20.2 ± 14.2SD vs 10.7 ± 10.2SD, t = 4.5, p < 0.001; sample 2: 21.9 ± 12.3SD 
Results
: 67 % vs 26 %, chisquare = 23.9, p < 0.001; sample 2: 65 % vs 33 %, chisquare = 8.3, p < 0.01). Table 2 indicates that mothers in the two Costa Rican samples did not differ with respect to the frequency of dysphoric episodes following the birth of a child (38 % and 34 %, chi-square = 0.63, ns). In sample 1, the median duration of dysphoric symptoms following the birth of the target study child was 18 days (range 1 day-16 weeks), with a median onset 2 days postpartum (range 1-30 days). Of these, 20 % (11/56) reported dysphoria following other births. In sample 2, the median duration of the postpartum dysphoric symptoms was 7 days (range 1 day-52 weeks), and a median onset 3 days post- Table 3 compares background measures between depressed and non-depressed mothers, classified by either DIS or CES-D, in the three samples. Depressed and nondepressed mothers did not differ on either the DIS or the CES-D in their ages at the time of evaluation, number of rooms in the house, primiparous vs multiparous status, or how long they breast-fed the target child. All other background factors varied by sample and measure of depression. In sample 1, mothers with CES-D scores of 16 or greater had more children, fewer years of schooling (as did the father of the study child), a greater number of people living in their households, and more people per room, were less likely to have a husband or partner present, and more likely to live in multi-genera- Table 4 indicates that an episode of dysphoria following childbirth was associated with higher CES-D scores but only weakly and inconsistently associated with a DIS diagnosis of depression. In sample 1, mothers who had a history of postpartum depression were more likely to have higher CES-D scores, and there was a trend for these mothers to have a DIS diagnosis of depression. There were no associations between an episode of postpartum dysphoria and any of the background variables in sample 1. In sample 2, postpartum dysphoria was associated with higher CES-D scores, although there was no association with a DIS diagnosis of depression. In sample 2, mothers who reported postpartum dysphoria had more years of schooling compared to those with no such history (9.6 ± 3.3SD versus 7.9 ± 3.2SD, t = 2.1, p = 0.04), and there was a trend for their husbands/partners to be more educated as well (9.6 ± 3.2SD years versus 8.1 ± 3.5SD years, t = 1.8, p = 0.08). They also lived in homes with fewer occupants per room (1.1 ± 0.4SD vs 1.6 ± 1.1SD, t = 2.5, p = 0.02).
Discussion
This study found that a high prevalence of depression among the mothers of young children in Costa Rica and Chile: 34 %-47 % reported dysphoric mood at the time of the evaluation as indicated by elevated scores on the CES-D; 40 %-48 % reported an episode of major depression sometime during their life as indicated by a diagnosis on the DIS; and one-third of the Costa Rican mothers admitted to dysphoric mood following the birth of a child. In spite of substantial differences on nearly all socio-demographic background factors, the rates of depression and disturbed mood were comparable in all three samples. These point and lifetime prevalence rates are within the range of high rates reported in other studies of women of childbearing age, although we could not identify any other study that assessed prevalence rates of maternal depression in a developing country.
s Point prevalence of depressive symptoms
One-third to one-half of mothers in the three Latin American samples had CES-D scores above the conventional cut-off of 16 used to identify cases with severe dysphoric mood.A search of the major indexing systems failed to reveal any community-based or treatment studies of non-postpartum maternal depression outside the UK or the US. In the UK, prevalence rates ranging from 25 % to 50 % have been reported (Ghodsian et Kahn et al. 1999 ). Kahn et al. (1999) found that two-thirds of young mothers who brought their children for pediatric care reported health problems and 40% screened positive for depression; rates for depression varied by site from 33 % at an academic hospital outpatient program to 59 % at a community health center. This is consistent with other reports (Orr and James 1984) of low-income single mothers or black heads of households where 80 % of mothers were depressed. Only one report suggests that mothers of young children are not at increased risk for depression (Earls et al. 1986 as cited in Tronick et al. 1986 ).
Although average CES-D scores for the three samples did not differ, a lower proportion of Costa Rican mothers in Sample 1 had CES-D scores greater than or equal to 16 than the other two samples -34 % vs 46 % and 47 %, respectively. The mothers in sample 1 are also older which may indicate that they are more mature and do not have to deal with the stresses of raising young children and are, therefore, less vulnerable to dysphoric mood.
s Lifetime rates of major depression
In the two Costa Rican samples, 40 % and 48 % of mothers had at least one prior episode of major depression as assessed by the DIS. While higher than the 21 % lifetime rate found by Kessler, et al. (1994) , this is comparable to other community-based studies that reported rates of 43 % (Hankin et al. 1998 ) and other studies assessing lifetime rates of depression in childbearing women, e. g., 37 % (O'Hara et al. 1990) and 46 % (Areias et al. 1996) . s Postpartum depressive symptoms
In the two Costa Rican samples more than a third of mothers reported depressed mood following the birth of at least one child.While this study did not attempt to distinguish postpartum depression from "baby blues," the results add to the growing cross-cultural literature on postpartum dysphoria. In a review of 13 cross-cultural studies on "baby blues," Kumar (1994) found that rates of depressed mood following delivery varied from 13 % to 76 %. The issue of postpartum depression continues to be controversial in cross-cultural perspective. In the same review, Kumar cites 23 cross-cultural studies that support the claim that about 10 % of women have a major depression following delivery. This rate is similar to that of non-childbearing women during a comparable 3-month time period (O'Hara et al. 1990 ). However, when the time frame is shortened to 1 month, the risk of depression in childbearing women is three times greater than in non-childbearing women (Cox et al. 1993 ). The association between Costa Rican mothers' reports of postpartum dysphoria and the DIS diagnosis of depression and elevated CES-D scores is also consistent with the findings of other cross-cultural studies, suggesting that postpartum dysphoria may be a risk factor for later episodes of depression.
s
Recurrent episodes
The disproportionate rate of depression among women is one of the most robust findings in psychiatric epidemiology and identifies a major public health problem.
Community-based studies of depression routinely report high lifetime prevalence rates among women. One longitudinal study (Hankin et al. 1998) reported that, by as early as age 21, 43 % of women had experienced an episode of major depression compared to 21 % of men. Studies of lifetime prevalence rates are limited to reporting only one episode of depression and do not assess the prevalence of recurrent lifetime episodes of depression. In the Costa Rican samples the relationship between DIS and CES-D scores suggests that even one episode of major depression represents a risk for repeated episodes. This is consistent with current thinking on depressive illness. Judd (1997) summarized that "it has been established that unipolar major depressive disorder is a chronic, lifelong illness, the risk for repeated episodes exceeds 80 %, (and) patients will experience an average of four lifetime major depressive episodes of 20 weeks duration each." Since depression is a chronic illness, future epidemiological studies could shed light on the course of this illness by collecting data on the onset, frequency, and duration of previous episodes, instead of only the presence or absence of a single previous episode.
s Risk factors
The results of this study are consistent with previous reports of risk factors for depression in mothers of young children (Hall 1990 ). Costa Rican sample 1 and the Chile samples both found that higher CES-D scores were associated with fewer years of schooling among parents and greater household crowding. Also, in the Costa Rican sample 1, the absence of the study child's father was associated with higher CES-D scores. Previous studies of maternal depression in the UK and US have consistently reported associations with marital conflict and fewer years of schooling; less consistent associations were found with factors such as younger age, lower socioeconomic status, unemployment, lower income, single parenthood, lack of social support, and stressful life events. A similar set of associations has been reported for postpartum depression (Kumar 1994) . Finally, the finding that mothers in the Costa Rican sample 1 with higher CES-D scores had more children is consistent with the findings of the WHO Collaborative Study on Psychological Problems in General Health Care (Gater et al. 1998) of 27000 primary care patients from 15 centers on four continents which found that women with two or more children were more likely to be depressed than women with no children or only one child. Although more than twice as many Chilean mothers lived in multi-generational households than Costa Rican mothers in sample 1, mothers in both groups living in such households were more likely to have higher CES-D scores. The Costa Rican mothers were questioned only about the presence of grandparents in the home. Chilean mothers were asked about household composition to determine their status as allegados, that is, living in a room in the household of another family, usually but not exclusively a parent, because of economic necessity. In both samples, the greater crowding of the households and the presence of other family members was associated with dysphoric mood, a result which suggests that merely the presence of others is not necessarily a social support.
The public health problem of depression in women of childbearing age extends to their children. Children of depressed mothers are at increased risk for clinical depression in addition to a full range of adjustment problems (Hammer 1991) . Models for the transmission of psychopathology from mother to infant have focused on a lack of maternal monitoring and responsiveness, resulting in the infant experiencing disorganization and dysregulation (Fields 1995; Weinberg and Tronick 1996 ). An alternative view (Downey and Coyne 1990) notes the "mother-bashing" quality implicit in these models and points to other contextual factors, notably marital distress, which could account for both maternal depression and infant psychopathology. That is, maternal depression per se may not be a risk factor for child development. Rather, depression in mothers of young children may be a reaction to, and a marker for, a larger constellation of factors (and, more likely, their interactions) that directly or indirectly affect their children. In any case, the high prevalence of depression in mothers of young children represents a double public health hazard.
s Limitations and implications
The three samples were drawn from studies designed to evaluate the effect of iron therapy on the cognitive development of infants. This paper assumes that if the three samples of infants were drawn from communitybased studies using comparable selection criteria and were representative of those communities, then the samples of mothers are also representative.A study designed to assess the prevalence rates of depression in the mothers of young children would have used different selection criteria. Since the present study does not compare the prevalence rates of depression in mothers to women of comparable ages, it is not possible to determine if those rates are related to the presence of children or a function of age. This paper also assumes that, since comparable selection criteria were applied, the Costa Rican and Chilean communities are homogeneous. A crosscultural study focusing on depression would have assessed specific cultural differences and how they are related to prevalence. Nevertheless, the similarity of the prevalence rates of depression across the three samples appears to support the assumption.
In sum, this study of the mothers of young children in two Latin American countries found point and lifetime prevalence rates comparable to studies of mothers with young children in the US and UK. The association between these prevalence rates and, to a lesser degree, with episodes of postpartum dysphoria suggests that these women are experiencing multiple episodes of depression. As a chronic illness with a recurrent course, only a limited understanding of its course and etiology can be gained from cross-sectional studies like the present one. Longitudinal studies assessing the onset, duration, and risk factors associated with each episode are necessary. In the case of women during the childbearing and child-rearing years, frequent monitoring and assessment will be required to understand a lifetime course influenced by a complex set of biological, social, and psychological factors.
The cross-cultural assessment of psychopathology is complicated by the issues of biological vs cultural etiology. The authors of this paper do not imply that high prevalence in the three Latin American samples or other samples of mothers of young children implies an etiology independent of context. Indeed, a major shortcoming of this study is the failure to understand the meaning of depressive symptoms either in cultural context or independent history. Nevertheless, such methodological shortcomings should not constrain the evaluation of a global health problem affecting women and their young children.
